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II. A Method for determining the Number of im~ 
pjjihle <%oots in adfetled Equations. %y Mr. 
George Campbell. 

Lemma I. 

IN every adfefted quadratick ./Equation ax 7 —Bx-$- 
A= o, whofe Roots are real, a fourth Part of the 
Square of the Coefficient of the fecond Terra is greater 
than the Re&angle under the Coefficient of the firfl: 
Term and the abfolute Number or fB z \axA- t and 
vice verfa if \ B 2 \ a x A> the Roots of the ./Equation 
ax 2 — Bx-\-A~.0i will be real. But iff B* \axA, 
the Roots will be impofiible. This is evident from the 



Roots of the Equation being - 









^»n " ■ "■ ■ ■ " m i i m i — — — — ■» 



a 



Lemma II. 

Whatever be the Number of impofiible Roots in the 
.Equation x n — B x»~i -f- C<x""- 2 __2) x r '~'>-\- &c. 

±dx i + cx*±bxTA=o, there are juft as many in 
the ./Equation ^ #» — bx"~ l -\-c x*-* — dx*-*-U 

&c.±'Dx* + Cx 2 +Bx^:i = o. For the Roots 
of the laft ./Equation are the Reciprocals of thofe of 
the iirft, as is evident from common Algebra. Let the 
Roots of the biquadratick ./Equation x * — B x 3 4- 
Cx ' — ¥) x -f- A == o be a, b, c t d y whereof let c, d 
be impofiible, then the Roots of the ./Equation 

Z z z z Ax 4 -™- 
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Ax^ — Tlx' + Qx* — B x + i =zo will be 

IIII 3 i r rt II 

-,7,-j"}) and therefore two of them to wit ~, - 
abed c d 

irnpoffible. 

Lemma III. 

In every ^Equation #»— « B x»~ l 4 C x n ~~>—> 
5Dx n ~* -\-Ex n -*—« f$c. ±ex* + dx } + cx* + 

frx+j4=o 9 all whofe Roots are real, if each Term 
be multiply 'd by the Index of x in that Term, and 
each Produd be div ided by x> th e refulti ng Equation 
n x n ~ l — n — i B x»~~ 2 -}- n — % C x n ~* — 

n — 3 2) x*~+-\- n — <%E x n ~* — &c. +4ex* 
4 3 d at4x c xZ^b = o fhall have all its Roots 
real. Thus if all the Roots of the ^Equation a? 4 — , 
Bx* 4 Ca?* — -2) at 4^ = be real, then all the 

Roots of the ^Equation 4 a? $ — 3 B x* -\-zCx > 

2) = will alfo be real. This Lemma doth not hold 
converlly, for there are an Infinity of Cafes where all 

the Roots of the E quation nx n - 1 — 0—1 B x n ~ 2 4. 
nZZiCx n ~*~- n<— 3 2)a;*~4 4 fifc. . + 3 */a? 2 4 
2, r at 4^=0 are real, at the fame Time fome or 
perhaps all the Roots of the ^Equation x n — B at*~ s 4. 
Cx n ~ 2 — T> x n -* 4 &c. -±dx*Z£cx 2 ±bxZ£^— 
are irnpoffible: But whatever be the Number of irnpof- 
fible Roots in the Equation nx n ~ l — n — 1 B x n ~ 2 4 

n — x Cx n ~~ l ~~&c. 4x cxj£&=: 0, there are at 
lea ft as many in the ^Equation x n — Bx n ~~ x -$-< 
Cx n ~~ 2 &e. 4 ex 2 Zjlb x +4==z o. Thus all the 
Roots of the ^Equation 4 at 3 — 3 B x 2 4 % C x — 
2) = may be real, and yet two or perhaps all the 

four 
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four Roots of the ^Equation x*-*~ B x l <4- C x 2 — * 
2) x -\-A— ^ ma y be impoffible, but if two of the 
Roots of the ^Equation 4 at 3 — 3 5 tf 2 ~f- a Ca? — 
2) = be impoffible, there rauft be at leaf! two im- 
poflible Roots in the/Equation x*— Bx*-{- Cx 2 — 
*D x -^A — 0. All this hath been demonstrated by 
Algebraical Writers, particularly by Mr. Reyneau in 
his Analyfe T>emontre\ and is eafily made evident by 
the Method of the Maxima and Minima. 

Corolar.y. Let all the Roots of the ^Equation 

x*+—B x n ~-* 4- C x n ~ 2 — 2) x n ~* -\-Ex n -* 

F x n ~*-\- ^. ±fx $: f e x*±dx* ^ c x z ± & x + 
<d=obe real, and b y this Lemma all the R oots of the 

Equa tion nx n -~ l -~ n— iBx n - 2 -\-n — zCx n ~* 

n — 3 c Dx tl ^ * 4- n — \E x n ~~s ^ n — ^ Ftf*~ 6 -f. 

£^ r - ±$fx*+ ^e x* ±3 dx 2 +ic x ±b =: will 
be real, and therefore (by t he fam e Lemm a) all t he 

Roots of the ^Equation n x n — 1 #»— 2 _ ^ 1 ^ 

3^ — x i?;v®~" 5 -f- ^ — x x ^ — 3 C x* 1 ^* — ^^3 x 
n — 4 c Dx n ~ s -j r n — 4X/2 — $Ex n ~ 6 ~--n—-5xn~6 
Fx n -~ 7 -\- &c. ± zofx* + izex z ±6dx + zc =: 

urn 11 Mmmmmmmmmmm* 

<M ■ ■_,■ , Y 

or (dividing all by z) of nx x n ~ 2 <—. n—-xx 



n — z < # — 3 

x> x n *~ 3 -J- # — - z x C x »-~4- ,_. , ^^ a. 

iofx*T6*x*± 3 dx+c = o will be real. After 
the fame Manner all the Roots of the ./Equation 

#x- x #*~ 3 — *».— . ix x 

x 3 a. 3 



B X n ~* -}~ 
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% 3 

iofx 2 + ^ex ±d— o will be real} and thus we 
may defcend until we arrive at the quadratick JEqua- 



n — i 



tion n x a? 1 — n — iBx + C = 0- The fame 



i 



/Equations do afcend thus n x x 2 ~»n~~ iBx-\- 



n — i 0—2 — -x_ 

C=o>nx X # ? — 0~iX -JB^ 2 4- 



Mft JMI 



0~ i ^ — i — 3 



^ 



2, £# — 2) s= o, n x X X # 4 







_ n — x — 3 ~ . n — 3 

ix x i> # 3 4-0 — % x x 



^ — i 0—2 



Ca; 2 — — 3 2)# + Z? = 0, 0X X- X 



n ^ 3 0—4 » — % n — 3 n 

x lx s — n — IX- — X X~ 



4 



n — 3 n — 4 n 



B x* -f- — zx X Cx* — 0— -3X- 



x 3 x 



T>x>+n-~4Ex~~ F=o, and fo on. Let il/ re- 
prefent any of the Coefficients of the ^Equation 
x» — Bx n ~ l + Cx n ~ 2 -~ c Dx n ~ m *-{-Ex n -*~-&c. 
±Az=zo, and let L N be the adjacent Coefficients, 
let M be the Exponent of the Coefficient M: By the 
Exponent of a Coefficient I mean the Number which 

expreffeth 
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exprefleth the Place which it hath among the Coeffi- 
cients, thus if M reprefent the Coefficient E (and 
therefore L—T) and JV= F) then m = 4. It 
will be eafy to fee, that, amongft the foregoing 
afcending ^Equations, that which hath its abfolute 

'" ■ ■! ■ ■■ m 

ft I I T ft t. .in J % 

Number N will be n x X x Qfc 

* 3 



n — m n — % ^ n — m 

— . — x m * l >— n— .ix x ®c. B x™ 4- 



n — m 






n—tn 



x 



Lx 2 + n — mM x±N=:o > all whofe Roots 



are real when all the Roots of the Equation 
x n — B x"-* 1 + C x n ~ 2 — &c. ±A == are real. 
Let N= F and therefore M = E 9 L = 2) and 
m = 4, then that of the afcending ./Equations whofe 



n — • i n — % 



abfolute Number is F, will be n x x ' X 



n — 3 n — 4 e n — z n — 3 n — a 

X * s — n— ix X x - 

4 * x 3 4 



» 



3 ^ — ^ n — ^ 



jB# 4 -M— *x X 3c#* — » — 3 x 



© #*-J-#~42? x-»F 



0. 



Pr.o* 



r 
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RO POSITION I. 

Let #» — B x»-* + C x*~* — 7) x**-* + 

Ex n "~*< — &c. + ex* + dx*+cx 2 + b x + A=. o 

be an ^Equation of any Dimenfions all whofe Roots 
are real, let M be any Coefficient of this ./Equation, 
L, N the adjacent Coefficients, and m the Exponent of 
M. Then the Square of any Coefficient M multi* 

ply d by the fraction , — , : will a I- 

ways exceed the Re&angle under the adjacent Coeffi- 
cients LxN. Thus in the Equation x*—Bx'~\- 
Cx % — < Dx-> r A — o i where n = 4, making A/ =- C 
and therefore L = B, N = 2), and m = z, then 

j^ 4 " 1 =- x C s or -± C»" will exceed Bx 2) 



v 



providing all the Roots of the Equation be real. 
Becaufe (by Lem. 3 .) the Roots of the quadratick 

n — 1 

Equation n x a; 2 — »-iBx + C=(?, are 

x 2, 



real, therefore (by Lem. 1.) *»— i|»'xjB* rauft be 
greater than n x ■ X C and (dividing both by 



n — 1 \ n 

% J xti 
the Equation x n — Bx*~ l + Cx n ~* — 2> **»*-»-{- 



» x j x5* greater than 1 x C. Therefore in 



-c. ±A— of the n Degree, all whofe Roots are 
real, the Square of B the Coefficient of the fecond 

lerm^ 
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Term, multiply^ by the Fra&ion is greater than 

xxC the Re&angle under the adjacent Coefficients. 
Bat (by Letn. 2,) all the Roots of the ^Equation 
A x*~~ b x*~~ l 4- c x*-* — &c. ± C x i + B x ± 

1 = or (dividing by A) of x* ~ x** 1 -f« 

c C _B 1 

-^ A?*-**— . &c. ± — x* -f — ^±-j = are teal, 
if A A A 

therefore (from what hath been juft now faid) 

fi j &* c 

X — muft be greater than 1 x ~ and confer 

z n A* A 

»lll ■' 1 "" I 

«— -I 

quently — — * £ » greater than r x A. Therefore 

in an Equation x* — B x*~ l -f. C x nm ~ m — fgc. 
+ c x* ^ & x ± A = o 9 of the # Degree, all whofe 
Roots are real, the Square of the Coefficient of x 

n — 1 

multiply'd by the Fra&ion — — is greater than the 

Re&angle under the Coefficient of x* and the abfolute 
Number. But by Cor. Lem. 3. all the Roots of the 

n — 1 n — % n — m 

^Equation n x X X CSC X x m * * 

2- 3 m-\- i 



iNH«ppHMNMB|n 



- % — x « u — w ■ 

n—x X X &c. x B x m 4-n— % 

x m • 



C #**-** csr. +^-^+ix - — *— x L x 2 x 

A a 3 a & — ^ 
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^MiS— ■littui m i 



» — m M x ± N = o are real, therefore (feeing this 
iEquation is of the m -\- i Degree) the Square of 

n — m x ilf multiply'd by the Fraction ■■ ■• *~Lz 



will be greater than the Re&angle under 0~#9-f. i x 

* i .ill »■ ■' 

# — ^ . m . 

. x L and 2V, that is - ^n — nA* x 



n~~m 



M 2 will be greater than n— ^-fi x xLxR 



and therefore (dividing both by n ■— m -f i x ) 

- x A^ 2 greater than LxN. 



m j^ \ x # — 2# -4- x 

Corolary. Make a Series of Fra&ions 

n % — i n — z n — 3 i 

— ? ., — , ■ % K§c. unto — whole De* 

ix34 #" 

nominators are Numbers going on in the Progrefllon 
i, z 9 3, 4, &c unto the Number ^ which is the Di- 
mensions of the iEquation x n — Bx»-*** -f- Cx*-* — 
&c. ±dl— o, and whofe Numerators are the fame 
Progrefllon inverted. Divide the fecond of thefe Frac- 
tions by the firft, the third by the fecond, the fourth 
by the third, and fo on, and place the Fra&ions which 
refalt from this Divifion above the middle Terms of 



« : - 2* n — 2. 

ft * — I I J 

2n 3 * » — I 



the iEquation, thus #"* — B x n ~* + C #"-*' ~ 
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%Yn — % 4*» — 4 



'2)*x»-**-\-Ex*-+--' f$c. ±A = o. Then If all 

the Roots of the Equation are real, the Square of 
any Coefficient multiply'd by the Fradion which 
ftands above, will be greater than the Redangle un- 
der the adjacent Coefficients. This Corolary doth not 
hold converfly, for there are an Infinity of Equa- 
tions in which the Square of each Coefficient multi- 
ply'd by the Fradion above it, may be greater than 
the Redangle under the adjacent Coefficients, and 
notwithftanding fome or perhaps all of the Rpots may 
be impoflible. Therefore when the Square of a Coeffi- 
cient multiply'd by the Fradion above, is greater than 
the Redangle under the adjacent Coefficients, from this 
Circumflance nothing can be determined as to the 
Poffibility or Impoffibility of the Roots of the iEqua- 
tion : But when the Square of a Coefficient multiply'd 
by the Fradion above it, is lefs than the Redangle un- 
der the adjacent Coefficients, it is a certain Indication 
of two impoflible Roots. From what hath been faid, 
is immediately deduced the Demonftration of thai! 
Rule which the moft illuftrious Newton gives for de- 
termining the Number of impoflible Roots in any gi- 
ven ^Equation. 

Scholium. 

Let the Roots of the ^Equation #*~ Bx H *~ l -fT 
Cx n - 2 — 'Dx*-* -f Ex n ~* — Fx n -s -f fgc. ± 
A — o (with their Signs) be reprefented by the Let- 
ters *, h c, i, e, f, g, &c. then (as is commonly 
known) B will be the Sum of all the Roots or = a -f. 
b 4. c + d -f e 4- /+ &c . C the Sum of the Produds 

A a a a % of 
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of all the Pairs of Roots or —ab^ac-^adx* 

'*/ + *& + & c * *& the Sum of the Produ&s of all 
the Ternaryes of Roots or = abc-\-abd-\-abe*\* 
abf-\- ab g <j- &c. E = ab-cd-\-abce-\- abcf~\» 
ab e g -f- &c. F=ab c de-\- abcdf^ abcdg-\~ 
bcdef-\~ &c. and fo on. Let (as in. this Proposi- 
tion) M reprefent any of thefe Coefficients, L, N the 
adjacent Coefficients, and m the Exponent of M ; let 
Z reprefent the Sum of the Squares of all the poffible 
Differences between the Terms of the Coefficient M* 
let a, be the Sum of all thofe of the fore fa id Squares 
whofe Terms differ by one Letter, the Sum of all 
thofe Squares whofe Terms differ by two Letters, y 
the Sum of thofe Squares whofe Terms differ by 
three Letters, I s the Sum of thofe Squares whofe 
Terms differ by four Letters and fo on. Thus if 
M = jF= abcde-\-ab c d f -{- ab c d g -f. @r. 

then Z = abcde — abcdf\ 2 -\-abcde — abcdg\*-\-. 
ab cde — ab cfg\ 2 -\- be def—- abfgb] 2 -^ ©<r. 
a= abode — abcdf\*-\-abcde — ab c d g\*-{- 
ab cde — ab c d~F\ 2 -f- be def — be de g\ 2 -\- &c-, 
/g= abede, — ab c fg\*-\- ab c d e — abefb\*-$- 
hcdef—acdfh\*+ ®c. y = abcde—abfgh) *-\ r 
abcdf—abegh\ 2 + &c. ^ — abede — afghkf + 

acdf.g — abehk\ 2 -f- ®c. This being laid down I 
fay that the Square of any* Coefficient M multiply^ 

by. the Fraftion '= ==■ exceeds the Refr- 

m-\- 1 %n — tn -J- i 

angle under the adjacent Coefficients L x N by 

*»* ' * I ili um I , 

n + i %Z 
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n 4~ i X Z I i i % 



1 1 j 

^ — &c. The Series — » — <& — - — |3 y 

1 3 4 



r. mult confift of m Number of Term?, 

Let the JEquation be x s — B x* 4. C x* — 

2? x 2 -f* E x — A — 0, whofe Roots let be a, b, c\ 

d, e, in which Cafe n = $, Let A/ = i?= ^ 4. 

it + r + i -f £, then Z = 1 , N =. G r m ~ 1, 

^gMMMMi^^MMilWIIMNMMN* «l*l(i«iWI*»*l^^ ■ ■ 'mini »■■ »« — » Wi*« . »i- > _ ^ _ 

Z =: a — ^{ 2 4* ^ — ^| 2 -H ^ — ^l a 4" a — ^! 2 4~ 

. I X f — I 

^ _ ^{a ^ &c^ ^ a . therefore ==== — =====r: %. 

i-f* 1 x y— *x -[-1 

mWm '**** ''■■ Mil I ■- 

gfo* ^t^ mi nufi 11 m J 3C Jr J 

B 2 or — i? 2 exceeds 1 x C by = 



5 14-1x5 — ' I 4" I 

"J *| t | -j. Jfat 

^ # = ( becaufe Z = # ) 

X / 



<% i"» A 

.£• S -if 



— ^ = — # — # 2 -j x^ — *i 3 -4 a'-—d\ 2 4- 

10 10 l 10 10 l n 



c. which is always a pofitive Number when the 
Roots a, b, r, d, e are real, pofitive or negative 
Numbers. Let JM = C = a b 4. ^ r-f ^ i.4, 
* * ^ j c JZ ?f * th en L — B, N=z <D, m = i, 
Z — a b — <# £J 2 4" ^ ^ — ^ ^j 2 4- XT' - c~d[ 2 4- 

riar ,^,, M . "-imnwriMfinn 1 -i- 1 itv --H7ii-- -11 urn m*\. mmww ** --r nm.. *^- 1 _ MMM _ ifc ______„ 

^£ — ^j 2 4. &c> & — ab — ac\ 2 4. a b — a d\ 2 4- 
^ b — aef 4. © r # = a b> — c d\* 4- a b — c e\ 2 4. 

H iK H iii wnw i K ii i » W»i L...J. 

— i ^ w^ * wi ii«w n w i n 1 w mtmmmm . , ^t r N^ /"" ) Tr ^ ^ 

4^ — ^£ , j 2 + ^. therefore =====:—■-<_.■:_ .-==. X C J 

01 
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'fiB^teaaiiQtaacessiaKastas* 



1 



or — - C 2 furpaffeth B x 25 by 



5* *7~' 3" X 



2/ 
I 



x -|~. 1x5* 



a 



i 






= (becaufe i? = a + /3) 



2* ""J"* I 



/8 



Xa b 



c d\ 2 -f- — ^ b 



i 



' <f + — X 



ab^-~-de 



-f- &fc. which is always a pofitive Num- 
ber when' the Roots a % b, f, d> e are real Numbers, 
pofitive or negative* Let M = !D=^r-j-^£^~{- 
^^^-f-^f^4"^ r ^ + ^ • ^en L = C, N = E, 
3, Z — a b c — a b d\* + # £ £* — 4 £ ?[* -{- 



*# 



^#<r — ade\ 2 -f-^r. #,= abc — abd{ 2 -\-abc — abe\ 2 -f- 
abc — acd\ 2 -f- £Sr, $=abc — ade\ 2 -\»abc — cde\ 2 ~f~ 



abc — bde\* -f- &c. y=:0> therefore : 



3X? 



2). o r ^ 2). exceeds Cx £ by 



34-1X5 3-j-I 



X 



3 + 1X5" 



C£ 



/S 



1 



I 



j8 = (becaufe Z = «. 4- /S) 



3-i-i 
i 



x 



x 



X#bc — #^q 2 4- - — xabc — c de\ 2 4- — 
6 6 6 



*£<• — bde\* + d*r. which is a pofitive Number 
when the Roots are real Numbers. Let M=E=: 
a b c d 4- a b c e -\- a b d e + b c d e 4- Sfc . then 

= jD, i\r = yf, z# = 4, J? = /z^raf — ab c e\ 2 4. 



a b c d 



b c d e\ 2 4- abed — a c d e\ 2 4- e£'^ 






( w ) 

4X5'— 4 

$ = = 3/ = l\ therefore ■ = — == : : ; xE r or 

4 4~ * ^ jT~-4 4* ^ 

^K * '"I" ' JJp 

— E* exceeds © X A by — — — — — — xi? — * 

5 4+ * X5'~ w, 44- 1 

— a = — 2? — — ■ « = — Zi = - — x tf^df — abcel 1 ~f- 
2, < x 10 io 



xabed — £*■*/<?(* 4- dr. which is a pofitive 
10 £ 

Number when the Roots are real Numbers. 

Proposition II. 

Let x»—Bx n ~ l +Cx"- 2 — %>x»-iJ r Ex~ n -< — 
&c . ±j£ =zo be an Equation of any Degree, whofe 
Roots with their Signs let be exprefTed by the Let- 
ters a, by c, dy e, f> &c. let M reprefent any Coeffi- 
cient of this ./Equation, L, N the Coefficients adja- 
cent to M ; Ky O the Coefficients adjacent to L, N; 
I, T thofe adjacent to K, O ; Hy ^ thofe adjacent 
to /, Ty and fo on. ' Let m reprefent the Exponent 
of M and lejt Z (as in the preceeding Propofition) 
reprefent the Sum of the Squares of all the poffi- 
ble Differences between the Terms of the Coeffici- 
ent M. Then the Product of the Square of any 

Coefficient M multiply'd by the Fra&ion — - x 

% 

ymmmmmmmmmmm wmmmmm mmmmmmm — ■ 11 ■ 1 11 1 ....,, ,. mmmm ■ , — r , - , ■■ „ , I X 



■ n ■i mw iii » > m i 



CJ£ 1 

W I » » W, I» . I.III|I H, I. ^p — ^ » * ^ 



n x X 1 x &c. x ' 



mmmmmmm 



m 

always 
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always exceed LxN—KxO -\-Ix e P — Hx^V Sta 

by ■ ■ ■ — ■■ : ■ — Wilicll 



x 3 m 

is always a pofitive Number,, when the Roots a, b, 
Cj d, e &c. are real Numbers pofitive or negative. 
Let the ./Equation be of the feventh Degree or 
X 7 — Bx 6 + Cx s — Z># 4 +2ijv J — Fx*-{-Gx — 
A—0) whofe Roots let be #, b, c, d, e, f, g> in 
which Cafe n= y. Let M=E—abcdJ±-abce-{* 
a b c f -j- & b c g + b c de ^ &c. then ^ = 4, 
i = _2>, N =z — F,K= C, Q = G, I=,— B, 

c jP—~~J>Z — abcd~~>abce\ 2 + abcd — *£f/| a + 
abed — a b c g\ 2 + &c. Therefore — X 



'T I *7 - 

j x E* or ——E* exceeds 2) X 

6 v> S v 4 35 

7X — X — X — 

z 3 4 

i?_CxG + ^x^by or-— = 

^ 65-4 70 

7X — X — X— L 

z 3 4 

M „uu J-' ■pmiiiiiTfrr-nn ■* — — "— — — — ■— ■ *■— ■ '-» m muutmmmr* v 

XaTcl^-abceY -\ X#b c d~ab c f\* + 



70 70 

From this Propofition, is deduced the following, 
Rule for determining the Number of lmpofiible Roots 
in any given Equation. From each of the UncK 
of the middle Terms of that Power of a Binomial, 

, whole 
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whofe Index is the Dimensions of the propofed ./Equa- 
tion, fubtraft Unity, then divide each Remainder by 
twice the Correfpondent Hlnda^ and fet the Fra&i- 
ons which refult from this Divifion, above the mid- 
dle Terms of the given ./Equation. And under any 
of the middle Terms if its Square multiplyed by the 
Fra&ion Handing above it, be greater than the Red- 
angle under the immediately adjacent Terms, Minus 
the Re&angle under the next adjacent Terms, Tlus 
the Re&angle under the Terms then next adjacent 
— tSc. place the Sign +, but if it be lefs, place 
die Sign — . And under the firft and laft Term 
place -f-* And there will be at leaft as many lm- 
poffible Roots, as there are Changes in the Series of 

the under-written Signs from + to — , or from 

to -{- Let it be required to determine the Num- 
ber of impoffible Roots in the Equation x 7 _ 

$ x 6 -\- i $ x s — x 3 #* -{- i 8 a; 3 -f. i ox 2 — 

x 8 x + z 4 = °- The Vncia of the middle Terms 
of the 7th Power of a Binomial are 7, xi, 35, 35, 
xi, 7, from which fubtra&ing Unity, and dividing 
each of the Remainders by twice the correfpondent 

Vncia, the Quotients will be — 3 ~ 3 , 3 ^ % 

14 4^ 7^ 

34 xo 6 3 10 17 I7 



7° 4* *4 7 ^1 35 35* 

10 3 

which Fra&ions place above, the middle 



xfr 7 



^ a 1 



Terms of the ^Equation, has at — . 5 at* -f. i/* 1 — . 

B b b b ij #« -|i 



( 53° ) 



j.2 XI XSL ± 

35. 3 5 2 1 7- 



xs^* 4- i8a? 3 +1 oa? 2 — x8#~fx4 = # Thei* 
becaufe the Square of — 5* x 6 multiply'd into the 

3 *7 K 

Fra&ion over its Head — „ to wit — x lt is iefs 

7 7 

than x 7 X 1 5" x % or 1 5 a" 2 I place the Sign — un- 
der the Term $x 6 . Becaufe the Square of i$xs 

multiply'd by the Fra&ion over its Head — - 

XI 

to wit ^—^ x I0 is greater than — .j^x — zix**—* 
7 

x'xu* 5 = 97 #-?° I place the Sign -J- under 

8003 

the Term 1 5" x 5 . Seeing x g (the Square of the 

3$ 

Term — aj#* multiply'd by the Fra&ion over 

its Head ) is lefs than * $ x* x 1 B x* — 

25 s 



ja? 6 xio.v 2 4- xl X — ^o x = 19a* 8 , I place 
the Sign — under the Term i 3 *♦, Becaufe 



17 55-08 



t8# 3 1 2 X — — or - — x * exceeds — %3x^xiox 2 
1 35- 35 

'ijx* x— 2,^ -I 5^"xx4 = 70 * 6 J pl ace 

die Sign -f under the Term 1 8 x 5 . Since 1 oat 2 |» x 

10 or at* is lefs than -j-iBat'x — ^Kx — 

M J. 

Z- z 3 ^"xT4 = 4 #'*♦ I place the Sign — under 

the 



( n» ) 



the Term i-px 9 . Becaufe z2x\ 2 x — or 336a? 2 



is greater than 1 o x 1 X 1 4 = % 4 o x 2 under % 8 x 
I place — f-, then under the firft and laft Terms I 
place + ; anc * the fix Changes of under-written Signs 
fhews that there are fix itnpoflible Roots. 

If the irapoflible Roots were to be found by the 
Newtonian Rule, the Operation would ftand thus* 



7 



X7 



9 



4, 



4* 



x 
? 



3 

7 



£ 3 A? 4 4- I 8 a? 1 4- I O^ 2 



0, by which Rule there are found 



-4- *±. 

only two impoffible Roots, whereas there are fix to 
wit 1 -f. y — 3, 1 

-V- 



V" 



venth Root being — 1. 



- / 

i, i 4- V — 1$ the fe- 



r * 



bob 1 



JI&A« &3L 



